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We, Imperial Chemical Industries 
Limited, of Imperial Chemical House, Mill- 
bank, London, S.W.I, a British Company, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described, in and by the follow- 
ing statement: — 

This invention relates to new colour couplers 
for colour photography. 

The colour couplers conventionally used in 
colour photography for the formation of the 
yellow image give azomethine dyestuffs with 
two main disadvantages. Firstly the dyestuffs 
are fugitive to light, especially the ultra-violet 
light present in normal daylight, so that the 
yellow colour image fiades on exposure to 
normal daylight, and- secondly the dystuffs 
have some undesired absorption in the green 
region of the spectrum. 

We have now found that certain substituted 
benzoylacetanilides as hereinafter defined, have 
a very low absorption in the green region of the 
spectrum and have a marked absorption in the 
ultra-violet so that the excess unreached colour 
coupler left in the photographic layer after 
colour development serves to absorb ultra- 
violet light and thereby largely protects die 
yellow azomethine dyestuff image from fading. 

According to our invention we provide new 
colour couplers of the formula: — 



co-cacoNH^ 



wherein R x and R 2 are lailkyl, aralkyl, aryl or 
cycloalkyl radicals, which can be the same or 
different or Rj and R 2 are joined together to 
form with the nitrogen atom a heterocyclic 
ring, Y is an aryl radical and X is a hydrogen 
or a chlorine atom. 
IPrice Ss. 6d.] 



The alkyl, aralkyl, aryl or cycloalkyl radicals 
represented by Rj anid R^ may be substituted 
with for example halogen such as chlorine or 
bromine, alkyl groups such as methyl, ethyl, 
butyl, dodecyl, or octadecyl or alkoxy 

groups such as methoxy, or ethoxy. 

The aryl radical represented by 
Y may be substituted with for 
example amino or substituted amino groups 
such as N-methyl-N-ootadecylamino, lacM 
groups such as carboxylic or sulphonic acid 
groups, nitro groups, alkyl groups such as 
methyl, alkoxy groups such as methoxy, tri- 
nuoromethyl groups, halogen atoms such as 
chlorine, or acylamino groups such as acetyl- 
amino. 

According to ia further feature of our inven- 
tion we provide a process for the manufacture 
of new colour couplers which do not contain 
an amino group in (the aryl radical represented 
by Y which comprises heating an aromatic 
amine of the formula YNH 2 with an ester of 
the formula: — 



C0CH L C00R 3 
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where R 13 R 2 and Y have the significance given 
above and R 3 is an alkyl radical, and sub- 
sequently replacing a hydrogen atom of the 
CH 2 group by chlorine if desired by treatment 
with phosphorous pentachloride. 

The radical R 3 may be for example methyl 
or ethyl. 

The process of our invention may be con- 
veniently carried out by heating the reagents 
together in a solvent which is inert under the 
conditions of the reaction for example xylene, 
cMorobenzene or pyridine, and the product 
may be isolated by distilling off som^ or all of 
the solvent, cooling and filtering. 
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The esters used in ithe process- of our inven- 
tion may be made by condensing ithe appro- 
priate p-disubstitated - aminobenzoyl chloride 
with alkyl acetoacetate and sodium alkoxide 
5 or with the sodium alkyl acetoacetate, and 
hydrolysing ithe /)-disubstituted-aminobenzoyI- 
acetoacetic esiter so formed to the correspond- 
ing lalkyi p - disubstituted - aminobenzoyl- 
acetate. The p-disubstituted' aminobenzoyi 
10 chloride may be made from the appropriate 
N : N-disubstitu!ted aniline by treating it with 
phosgene, hydrolysing with caustic soda and 
. separation of the carboxylic acid and them 
treating the icarboxyllc acid with thionyl 
15 chloride. 

" As examples of suitable esters for use in the 
process of our invention there may be men- 
tioned ethyl or methyl p^-dimethylamino- 
benzoylacetate., ethyl ^-N-ethyl - N-benzyl- 
20 aminobenzoylacetate, ethyl p - piperidino- 
benzoylacetate, ethyl p-N-emyl-N-cydohexyl- 
benzoylacetate or ethyl ^N-methyl-N-phenyl- 
amino-benzoylacetate 3 and as example of suit- 
able aromatic [amines there may be mentioned 
25 3-amino-4-N - methyl - N - octadecylamino- 
benzoic* acid, sulphanijlic acid, 3-amino-4-N- 
methyl-N-o:ctadecylamino-benzene sulphonic 
acid, 5-diethylsulphamyl - 2-methcrcy-aniliney 
3-lamino-4-chloro - benzdtrifluoride^ 2 : 5-di- 
30 medioxyarioline, 4-amino 4 1 -chioro^diphenyl 
ether, ^oluiddne, p-nitroamline, o^amino- 
N: N-dimethylanMine or aniline. 

According to a further feature of our inven- 
tion we provide a process for the manufacture 
35 of those new colour couplers which contain an 
amino group in the aryl radical (represented by 
Y, which comprises treating a new * colour 
coupler, as hereinbefore defined^ containing 
. nitro group in ithe aryl radical represented by 
40 Y with a (reducing agent 

This process of ithe invention may be con- 
veniently carried out by treating a solution of 
the nitro compound in a solvent, for example 
water or acetic acid, with a reducing agent, 
45 for example iron, and the amino compound so 
obtained may be isolated by filtering, distilling 
off some or ail of the solvent, cooling and 
filtering. 

According to a further feature of our inven- 
50 tion we provide a modified process for the 
manufacture of thosef new colour couplers 
which contain an acylamino group in the aryl 
radical represented by Y which comprises 
.treating a new colour coupler, ais hereinbefore 
55 defined, containing an amino group in the aryl 
radical represented by Y with an acylating 
agent. 

This process of the invention may be con- 
veniently carried out by treating a solution of 
60 the amino compound in a solvent, for example 
acetic acid, with' an acylatuig agent for 
example actadecenylsuccinic anhydride and 
isolating the product from the reaction mix- 
ture. - 

65 The new colour couplers of our invention 



may be used in the developing solution or they 
may be included in a light-sensitive layer or in 
a non-light sensitive layer adjacent to< a sensi- 
rive layer or separated therefrom by a water- 
permeable" colloid iayer. 70 

It is a preferred feature of our invention, 
however, u> include the new colour couplers of 
our invention in a light-sensitive gelatino- 
silver halide emulsion liayer which forms part 
of a multilayer film or paper of the kind used 75 
for colour photography. For 'this purpose it is 
preferred to use those new colour couplers 
which contain a solubilising group and a sub- 
stituent rendering ithem fasit to diffusion, for 
example an allcyl chain containing at least 16 8C 
carbon atoms. 

The multMayer film mlay be a natural order 
negative in which the images are to be formed 
in colours complementary to the sensitivities 
of the layer® or one in which an unnatural 85 
order is used, for example, one in which in the 
stop layer there is formed a yellow image of the 
blue parts of the object, in one of the two 
lower layers there is formed a cyan image of 
the green parts of the object and the other, a 90 
magenta image of the red parts of tfe object. 

The invention is illustrated but not limited 
by the following Examples in which the parts 
are by weight. 

Example 1. 95 
11 pants of 3-amino-4-(N-metfayl-N-octa- 
dfecyaamino)benzoic acid are dis-solved in 70 
parts of chlorobenzene and the solution is 
stirred and heated to 130° C. A solution of 6.4 
piarts of ethyl p-dimethylaminobenzoylacetate 100 
in 20 parts of chlorobenzene and 1 pant of 
pyridine is added during 20 minutes. The solu- 
tion is then heated audi 27 parts of a mixture 
of ethanol and chlorobenzene are distilled off 
during 30 minutes. The mixture is boiled under 105 
a reflux condenser for 2 hours and a further 
20 parts of chlorobenzene are then distilled off 
during 30 minutes. The reaction mixJture is 
cooled and the anilide which crystallises out is 
filtered off, washed with 130 parts of boiling 110 
ethanol, and recrysitallised from 175 parts of 
tt-butanoiL p-Dimethylamuiob enzoylacet-(2-N- 
methyl - N-oc^adecylammo-5-carboxy)anilide 
is obtained in the form of white needle-shap ed 
crystals which melt air 159—161° C. On 115 
analysis the product is found to- contain 73.1% 
of carbon, 9.21%' of hydrogen and 7.1!% 
of nitrogen. (Calculated for C 37 H 57 0 4 N 3 
Carbon = 73.2% ; Hydrogen ==9.4%; Nitro- 
gen = 6.91%). The ethyl p-dimethylaminow 120 
benzoylacetate used in the above Example may 
be prepared by reacting p-dimethylamino- 
benzoyl chloride with ethyl acetate and sodium 
ethoxide by ithe general method described by 
Claisen (Aainalen 1896, Volume 291, page 65) 125 . 
and hydrolysing the p-^dlim'ethylaminobenzoyl- 
lacetoacetic ester so formed with an aqueous 
solution of ammonia and ammonium chloride 
at 35— 40° C. 
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Example 2. 
In place of the 6.4 parts of ethyl p-dimethyl- 
aminobenzoylacet ate used in the above Example 
there are used 8.8 partis of ethyl p-N-tazyl- 

- N - ethyl-aminobenzoylacetaite. The p^Nf- 
benzyl - N-ethyl - aminobenzoyiacet - (2 - N- 
methyl - N^tadecylamino-5 - carboxy)anilide 
forms white needle-shaped crystals which melt 
at 125 — 127° C. On analysis the product is 

10 found to contain 753% of carbon, 9.0% of 
hydrogen and 6.0% of nitrogen. (Calculated 
for C 44 H 6S 0 4 N 3 Carbon = 75.9!%; Hydro- 
gen = 9.0% ; Nitrogen == 6.0%). 
. The ethyl p-N-benzyl-N-ethylaminobenzoyl- 

15 acetate used in the above Example may be 
obtained by reacting p^N-benzyl-N-ethyl- 
iaminobenzoylchloride with ethyl acetoacetate 
and soidiium ethoxide by the general method 
described by Claisen (Annalen 1896, Volume 

20 291 at page 65) and hydrolysing die p-N- 
benzyl-N-ethylaminobenzoylacetoacetic _ ester 
so formed with an aqueous solution of 
ammonia and ammonium chloride at 35 — 40° 

25 The p-N-benzyl - N-ethylaminobenzoyl- 
chloride may be obtained by treating with 
thionyl chloride ia toluene solution of p-N- 
benzyl-N-ethylaminobenzoiic acid which may 
be obtained by reacting N-benzyl - N-ethyl- 

30 aminobenzene with phosgene and (subsequently 
with sodium hydroxide. 

Example 3. 
In place of the 11 parts of 3-amino-4-N- 
methyl-N-octadecylaminobenzoic acid used in 

35 Example 1, there are used 10.6 parts of 3- 
ammo-4-N-methyl - N-hexadecylaminobenzoic 
acid. p-Dimethylaminobenzoyliacet - (2 - N- 
methyl-N-hexad!ecylamino-5-<:arboxy)anilide is 
obtained in the form of white needle-shaped 

40 crystals which melt at 164—6 ° C. On analysis 
the product is found to contain 72.2% of 
carbon, 9.1% of hydrogen and 7.2,% of nitro- 
gen. (Calculated for C 3 ,H 53 C 4 N 3 Carbon- 
72.7%; Hydrogen =9.2%; Nitrogen = 7.3.%). 



45 Example 4. 

3.76 Parts of ethyl - p - dimethylamino- 
benzoylacetiatte and 2.8 parts of 3-amino-4- 
dimethylaminobenzoic acid are dissolved in 20 
parts of pyridine. The solution is boiled under 

50 a reflux condenser for li hours and 15 parts 
of pyridine are then distilled off. The residue 
dis cooled and added to 150 parts of ether. The 
solid which separates out is filtered off > washed 
with ether and dried. Crystallisation of the 

55 solid from dioxane gives p-dimethylamino- 
benzoylacet - (2-dimethyliamino - 5-carboxy)- 
anilide, in* the form of white needles which 
melt at 195 — 6° C. On analysis the product is 
found to contain 65.0% of carbon, 6.4% of 

60 hydrogen and 11.81% of nitrogen. (Calculated 
for CooH. 3 Q 4 N 33 Carbon=65.1i%; Hydro- 
gen^ 6.2% ^ Nitrogen ^ 11.4%). 



Example 5. 
In place of the 11 parts of 3-amino-4-N- 
mediyl-N-octadecylaminobenzoic acid used 65 
in Example 1 there are used 6.7 partis of 5- 
diemylsulphamyl-2-mei^oxyaniline. The reac- 
tion mixiture is cooled ,and added to a mixture 
of benzene and a petroleum ether (which 'has 
a boiling point of 60—80° C). The solid whch 70 
separates out is filtered off and dried ,p- 
Dimethylaminobenzoylacet - (5 - diethylsul- 
phamyl-2-methoxy) aniliide crystalHses from a 
mixture of benzene and a petroleum ether 
(which has a boiling point of 60 — 80 ° C.) in 75 
the form of white needles which melt at 135 — 
137° C. On analysis the product is found to 
contain 59.1% of carbon, 6.5% of hydrogen 
and 9.2% of nitrogen. (Calculated for 
C 22 H 29 0 5 N 3 S, Carbon = 59. li%; Hydrogen » 80 
6.5%; Nitrogen^ 9.4i%). 

Example 6. 
In place of- .the 6.7 pants of 5-diethyl- 
sulphamyl-2-memoxyaniline used in -Example 
5 there are used 5.2 parts of 2-chloro^5-tri- 85 
fluoromemylaniline. p-Dimemylaminobenzoyl- 
ace-t - (2-chloro - 5 - trifiuoromethyl)anilide 
crystallises from methanol in the form of 
feathery white needles* which melt at 193 — 
5° C On analysis the product is found to 90 
contain 7.01% of nitrogen (Calculated for 
C 18 H 16 0 2 N 2 F 3 C1, Nitrogens 6.9%). 

Example 7. 
In place of the 6.7 parts of 5 - diethylsul- 
phamyl-2-methoxyaniline used in Exiample 5 95 
there are used 4.1 parts of 2:5 - dimethoxy- 
aniline. 

p - Dimethyiaminobenzoylacet - (2: 5 - tia- 
methoxy)anilide crystallises from methanol in 
the form of white needles* which melt at 100 
143 — 5° C. On analysis the product is found 
to contain 66.71% of carbon 3 6.41% of hydro- 
gen and 8.2% of nitrogen-. (Calculated for 
C l9 H 22 0 4 N 2 Carbons 66.7}% \ Hydrogen =t 
6.4%; Nitrogen^ 8.2%). . 105 

Example 8. 
In place of the 6.7 parts of 5 - diethylsul- 
phamyl-2-methoxyaniline used in Example 5 
there are used 5.9 parts of jp-(4 1 -:chloro- 
phenoxy)aniline. p - Dimethylaminoibenzoyl- 110 
acet-(4 1 - [4 1:L -chlorophenoxy] -)anilide crystal- 
lises from ethylacetate in 1 the form of white 
needles, which melt at 180 — 3° C. 

Exampue 9. 

In place of the 2.8 parts of 3-arnino-4-di- 115 
memylaminobenzoiiic acid used in Example 4 
there are used 1.67 parts of o-toluidine. p-Di- 
methylaminobenzoylacet - o^toiuidide crystal- 
lises from methanol in the form of white 
needles which melt at 158—160° C. 120 

Example 10. 
5.1 parts of sulphanilic acid are stirred in 
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50 pants of pyridine and the mixture is heated 
ait 110° C. 3.Q4 parts of triethylamine are 
added during 10 minutes and the mixture is 
then heiated fco 160 0 C. when a clear solution 
5 is obtained. A solution of 7.2 parts of ethyl-pH 
dimethylamiinobenzoyl acetate in 10 parts of 
pyridine is then added and 10 parts of pyridine 
distilled off during 30 minutes. The mixture 
is boiled under a reflux condenser for 2% hours 

10 and the solvent is (then, distilled off. 

Hie residual odl is stirred with water and 
a 101% aqueous solution of hydrochloric acid 
is added until the mixture has a pH of 4. The 
solid so obtained is filtered off, washed iwith 

15 water and dried. The solid is then stirred with 
100 parts of ether, ithe solid filtered off and 
dried. p-Dimethylammoben^oylacetanilide - 4- 
sulphonic acid crystallises from aqueous 
ethanol in the form of a pale buff micro crysital- 

20 H n e 'solid which decomposes without melting 
at 220 — 223 ° C. On analysis the product is 
formed to contain 54.4% of carbon, 5.0|% of 
hydrogen, 7.61% of nitrogen' and 9.1,% of sul- 
phur. (Calculated for C 17 H 18 0 5 N 2 S Carbon = 

25 56.4%; Hydrogen = 5.0:% ; Nitrogen=7.7 i %; 
Sulphur =8.9i%). 

Example 11. 
In place of the 6.7 parts of 5-die!thyl- 
sulphamyl-2-methoxyaniiline used in Example 
30 5 there are used 3.8 parts of p-nitroaniline. 
Dimethylaminobenzoylaceit - 4-nitro - aniline 
crystallises from ethanol in. the form of bright 
yellow needles which melt at 220—2° C. 

Example 12. 

35 6 parts of p^N^ti^ethylammobenzoylacet- 
4-nitro anitide are stirred with 45 pants of 
acetic acid and 5 parts of water, and the mix- 
- iture is heated to the boil under a reflux con- 
denser. 6 parts of iron filings are added in 

40 three portions during 10 minutes. The mix- 
ture is then stirred at the boil for 10 minutes, 
filtered and the filtrate is poured into 400 parts 
of water. The solid which separates, out is 
filtered off, washed with water and dried, p- 

45 Dimethylamanobenzoylacet - 4 - amino^anilide 
crystallises from methanoil in the form of buff- 
coloured prisms which melt at 169 — 170° C. 
Oia analysis ithe product is found tto con- 
>tain 67.6% of carbon, 6.4j% of hydrogen 

50 and 13.6% of nitrogen. (Calculated for 
C 17 H 19 0 3 N a , Carbon = 68 .6!%; Hydrogen = 
6.41% i Nitrogen- 14.1:%). 

Example 13. 
In* place of the 6.4 parts of ethyl p-dimethyl- 

55 aminobenzoylacetate used in Example 1 there 
are used 7.6 parts of ethyl p-piperidifro- 
foenzoylacetate. p-Piperidmobeaizoylacet-(2-N- 
methyl - N-omdecylamino -* 5-carhoxy)anilide 
crystallises from. ?z-bu!fianol in the form of white 

60 plates which melt at 155 — 7° C. On analysis 
ithe product is found to f contain- 74.2% of 
carbon, 9.5i% of hydrogen and 6.1i% of nitro- 



gen. (Calculated for C 40 H 5l O 4 N 3 , Carbon = 
74.3!% ; Hydrogen- 9.4% ; Nitrogens 6.5 % ). 
i The ethyl pipiperidinobenzoylacetate used 65 
in the above Example may be obtained by 
reacting p-piperidinobenzoyl chloride with 
ethylacetoacetaite and sodium ethoxide by the 
general method described by Claisen (Annalen 
1986, Volume 291 at page 65) and hydrolys- 70 
ing the p^piperidmobenzoylacetoacetic ester so 
formed with an aqueous solution of ammonia 
and ammonium chloride at 35 — 40° C. 

The p-piperidinobenzoyl chloride may be 
obtained by treating with thionyil chloride .a 75 
toluene solution, of p-piperidinobenzoic acid, 
which may be obtained by reacting N-phenyl- 
piperidine with phosgene and (subsequently 
with sodium hydroxide. 

Example: 14. 80 
In place of the 6.4 parts of ethyl p-di- 
methylaminoben^oylacetate used in Example 1 
there are used 10.1 parts of ethyl ^N-methyl- 
N-phenylaminobenzoylacetate and the chloro- 
ibenzene used as a solvent is replaced by xylene. 85 
p-N-Methyl - N-phenylaminobenzoylacet -* (2- 
N-methyl - N-octadecylamino - 5 -carboxy)- 
anilide crystallises from acetone lin ithe form of 
white needle-shaped crystals which melt at 
137 — 139° C. On analysis the product is 90 
found to contain 74.9% of carbon, 8 Ji% of 
hydrogen and 6.3;% of nitrogen. (Calculated 
for C^H^Na, Carbon = 75.3%; Hydro- 
gen^ 8.8[%; Nitrogen^ 6.3;%). 

The ethyl p-N-methyl - N-phmylamino- 95 
benzoylacetate used in the above Example 
may be obtained by reacting pt-N-methyl-N- 
phenylamiriobenzoyl chloride with ethylaceto- 
acetate and sodium ethoxide by Ithe general 
method described by Qaisen (Antialen 1896, 100 
Volume 291 at page 65) and hydrolysing the 
p^-^N-meithyl - N^phmyJaminohenzoylaceto- 
acetic ester so formed with m aqueous solution 

of ammonia and ammonium chloride at 35 

40° C. 105 

The p~N~methyI - N-phenylaminobenzoyl 
icMoridemay be obtained by reacting a toluene 
solution of ^N-me±yl-N-phenylaminobenzoic 
acid with ithionyl chloride. 

The p-N-melthyl _ N-phenylamdnobenzoic 110 
acid (which has a melting point of 184 — 186° 
C.) may itself be obtained by reacting ethyl-p- 
N-methylaminobenzoiafte twith iodobenzene in 
the presence of potassium carbonate and copper 
bronze., hydrolysing the product m obtained 115 
with a boiling 10% aqueous solution of potas- 
sium hydroxide, acidifying; and crystallising 
!the solid so obtained from ethanol. 

Example 15. 
To a solution of 5.86 pants of p-N-benzyl- 120 
N-ethylaminobenzoylacet - (2-N-methyl - N- 
octadecylamino-5Haarboxy)anilide in 100 parts 
of chloroform, there is added a solution of 1.13 
parts of /sulphuryl chloride m W parts of 
chloroform. The resulting mixture is stirred 125 
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for 15 hours at 20° C. and then die chloroform 
is evaporated; off. The residue is crystallised 
from ethanol when* p-N-benzyl-N-ethylamino- 
benzoyl-a-chloro-acet(2 - N-methyl - N-octa- 

5 decylamino-5-carboxy)anilide is obtained hav- 
ing a melting point of 119 — 121° C. On 
analysis the product is found to contain 72.2% 
of carbon, 8.4% of hydrogen and 4.6;% of 
chlorine. (Calculated for C 44 H 62 0 4 N 3 C1, 

10 Carbon=72.2%; Hydrogen !== 8.5% ; Chlorine 
= 4.9%). 

Example 16. 
A mixture of 1.25 parts of ^N-dimethyl- 
animoben2»y^laicet-4-aminoanilide > 1.5 parts of 

15 octadecenyl succinic anhydride and 5 parts of 
glacial acetic acid is heated for 30 minutes at 
95 — 100° C. The mixture is cooled sand the 
crystals which are formed are filtered off and 
washed with 2 parts of methanol. p -N- 

20 Dimeriiylaminobenzoylacet - 4 - (* - carboxy- 
methylene-a-octadecenyl - acetamido) - anilide 
crystallises from methanol in the form of white 
prisms, which melt at 139—142^ C. On 
analysis the product is found to contain 71.5 % 

25 of carbon, 8.8j% of hydrogen and 6.2% of 
nitrogen. (Calculated for C 39 H 57 0 5 N 33 
Carbon = 72.2;%; Hydrogen = 8.8%; Nitro- 
gen = 6.5,%). 

Example 17. 

30 200 parts of a 5 % methanolic solution; of 
the sodium isalt of p-N-benzyl-N-ethylamino- 
benzoylacet-(2 -N-methyl - N-octadecylamino- 
5-carboxy)amlide (the colour coupler of 
Example 2) andi 500 parts of a 7% aqueous 

35 solution of gelatine are added to 500 parts of 
a blue sensitive gdatincHsilver halide emulsion 
which is stirred ait 40° C. The emulsion so 
obtained is coated onto a paper base and the 
coated paper is dried. The photographic paper 

40 so obtained is exposed to blue light, developed 
tin a colour developer containing 2-amino-5- 
diethylamino toluene, bleached and fixed when 
a bright yellow dyestuff image is obtained 
which has an absorption maximum at 430 

45 millimicrons. This dyestuff image shows less 
absorption in the green region of die spectrum 
and has much better fastness to light than the 
dyestuff image which has an absorption^ maxi- 
mum of 440 millimicrons, and which is 

50 obtained when the p-N-benzyl-N-ethylamino- 
benzoylacet-(2-N-methyl - N-octadecyliam£no- 
5-carboxy)anilide used in the above Example 
is replaced by 4-methoxybenzoylacet-(2-N- 
memyl~N^tadecylamino-5Hcarboxy)anilide. 



WHAT WE CLAIM IS : — 

1. New colour couplers of the formula: - 
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C0-CKC0NHY 
X 



where R x and R 2 are alkyl, aralkyl, aryil or 
cycloalkyl radicals, substituted or unsubstituted 
as hereinbefore defined, which can be the same 
or different or R ± and R 2 are joined together 
to form with the nitrogen atom a heterocyclic 
ring, Y is an aryl radical, substituted or un- 
substituted as hereinbefore defined, and X is a 
hydrogen or a chlorine atom, 

2. Process for the manufacture of new 
colour couplers according to Claim 1, which 
do not contain an aminos group 1 tin the aryl 
radical represented by Y which comprises 
heating an aromatic amine of the formula 
YNH 2 with an ester of the formula : — 



'^N-^^coCH a cooR^ 



where R 13 R 2 and Y have ithd significance 
stated in Claim 1 and R 3 is m aLkyl radical, 
and if desired subsequently replacing a. hydro- 
gen atom of die CH A group by chlorine by 
treatment with phosphorus pentachloridie. 

3. Process for the manufacture of new 
colour couplers according to Claim 1 which 
contain an amino group in irhe aryl radical 
represented by Y, which composes treating a 
new colour coupler, las hereinbefore defined, 
containing a micro group in the aryl radical 
represented by Y with a reducing agent. 

4. Process for the manufacture of new 
colour couplers according to Claim- 1 which 
contain an acylamino group in the aryl radical 
represented by Y, which comprises [treating a 
new colour coupler, as hereinbefore defined, 
containing an amino- group in the aryl radical 
represented by Y with an acylating agent 

5. A gelatino-silver halide emulsion con- 
taining a colour coupler as defined in Claim 1- 

6. Process for the manufacture of new- 
colour couplers as hereinbefore particularly 
described especially with reference to the fore- 
going Examples. 

ALFRED O. B ALL, 
Agent for the Applicants. 



PROVISIONAL SPECIFICATION 
Substituted 1 Benzoylacetanilidfes 
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We, Imperial Chemical Industries 
Limited, of Imperial Chemical House, Mill- 
bank, London, S.W.I, a British Company, do- 
hereby declare this invention tto be described 
in the following statement: — 

This invention relates to new colour 
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couplers for colour photography. 

The colour couplers conventionally used in 
colour photography for the formation of yellow 
image give azomethine dyestuffs with two 
main 1 disadvantages. Firstly the dyesituffs are 
fugitive to light, especially the iritm-violet fight 
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' present in normal daylight, so that the? yellow 
coloured image fades on exposure to normal 
{daylight, and secondly the dyestufis have some 
undesired absorption in the green region of the 

5 spectrum. 

We have now found that certain substituted 
benzoylacetanilides as, hereinafter defined, have 
a very low absorption in the green region of the 
spectrum and have a mjarked . absorption in 

10 the ultra-violet so that ithe excess unreacted 
colour coupler left in the photographic layer 
after, colour development serves to absorb 
ultra : violet light and thereby largely protects 
the yellow azomethine dyestuff image from 

15 fading., 

According to our invention we provide new 
colour icouplers of die formula 



jK >co-ch.conhy 

- - X 

where R x is hydrogen, alkyl,. aralkyl, aryl or 

20 cycloialkylj R ? is alkyl, aralkyl, aryl or cyclo^ 
alkyl or where R x and Rj, are joined together 
to form with the nitrogen atom a heterocyclic 
ring, Y is an aryl radical an|d X is hydrogen! 
or. an atom or group replaceable in colour 

25. development. 

The alkyl., aralkyl., aryl or cycloalkyl radi- 
cals may be substituted with for example 
haiogen such as chlorine or bromine, alkyl 
groups such as methyl, ethyl, butyl, dodecyl or 

30 octadecyl, or alfcoxy groups such as methoxy, 
- or ethoxy, and the aryl radical may also- be 
substituted with for example amino' or substi- 
tuted amino groups such as N-methyl-N-octa- 
decyl'aminOj or acid groups such as canboxylic 

35_ or sulphonic acid groups. 
'■-^ " As examples of atoms or groups represented 
by X which are replaceable during colour 
development there may be mentioned for 
example chlorine and bromine. 

40 * According to a f nether feaiture of our inven- 
u tion we provide a process for the manufacture 
of new colour couplers /which comprises heat- 
ing an aromatic amine of the formula YNH 2 
with an ester of the formula 



45 




where R u R, 2 , Y has the significance given 
above and R 3 is an alkyl radical, and sub- 
sequently replacing a hydrogen of the CH 2 
group by chlorine or bromine if desired. 

50 The rascal Rg may be for example methyl 

-v? or -ethyl:* 

The process of our invention may be con^ 
veniently carried! out by heating the reagemts ' 
together jin a solvent which is inert under the 

55 conditions "of the*reactio«' for example xylene/ 



chlorobenzene or pyridine, and the product 
may toe isolated by distilling off some or all of 
the solvent, cooling and filtering. 

The esters used in the process of our inven- 
tion may be made by condensing the appro- 60 
priate p^ubstitated-aminobenzoyl chloride 
with alkyl aeetoacetate and sodium alkoxide, 
hydrolysing the p-substituted-aminobenzoyl- 
acetoacetic ester so formed to the correspond- 
ing alkyl r^ubstimtedHaminobenzoylacetaite. 65 
The p-substimted-aminobenzoyi chloride may 
be made from the appropriate substituted 
aniline by treating it with phosgene, hydrolys- 
ing with caustic soda and separation of the 
carboxylic acid and then itreating the carb- 70 
oxylie acid with thionyl chloride. 
. As examples of suitable esters for use in the 
process of our invention there may be men- 
tioned ethyl or methyl pslimethylamino- 
benzoylacetate, ethyl p-N-ethyl - N-benzyl- 75 
aminobenzoylacetate, ethyl p - piperidino- 
bfcnzoylacetate, ethyl p-N-ethyl-N-cyclohexyl- 
be&zoylacetate, ethyl p-N-methyl-N-phenyl- 
ammobenzoylacetate, and as examples of suit- 
able aromiatfe amines there may be mentioned 80 
3-amino-4 - N-methyl - N - octadecylamino- 
henzoic acid, sulphanilic acid, 3Hamino-4-N- 
methyl-N-oaadecylarnino-benzene sulphonic 
acid, 3 -amino - 4 - methoxy - benzene - sul- 
phenyl-diethylamide, 3 - amino - 4 - chloro- 85 
benzotrifluoride, 2:5- dimethoxyaniline, 4- 
amino - 4 x -<Moro - diphenyl ether, o^toluidine 3 
p-nitroaniline, o-amino-N: N-dimethylaniline 
orianiline. 

The new colour couplers of our invention 90 
may be used in the developing solution or they 
may be included in a light-sensitive layer or in 
a non-light sensitive layer adjacent to a sensi- 
tive layer or separated therefrom by a water- 
permeable colloid layer. 95 

It is a preferred feature of our invention, 
however, to include ithe new colour couplers of 
our invention in a light-sensitive gelatkio-silver 
hialide emulsion layer which forms part of a 
multilayer film or paper of the kind used for 100 
colour photography. For this purpose it is 
preferred to use idiose new colour couplers 
which contain a soilubilasing group aqd a sub- 
stituent rendering them fast to diffusion, for 
example an alkyl chain containing at least 5 105 
carbon atoms. 

The multilayer film may be a natural order 
subtractively coloured negative in which the 
images are to be formed in colours comple- " 
mentary to the sensitives of the layers or one in 110 
which an unnatural order is used, for example, 
one in which in the top layer tiiere is formed 
a yellow image of the blue parts of the oibjedt, 
in one of the two lower ilayers there is formed 
a cyan imiage of die green parts of the object 115 
and tin the other, a magenta- image of (the red 
parts of the object. * 

The: invention is illustrated but not limited " 
by the following Examples in which the parts 
are fcy-weight. ' ^ 120 
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Example 1. 
11 parts of 3-amino - 4-N-metnyl - N-octa- 
decylamino benzoic acid are dissolved in 70 
parts of chlorobenzene and the solution is 

5 stirred and heated to 130° C. A solution of 6.4 
parts of ethyl p-dimethylaminobenzoykcetate 
in 20 parts of chlorobenzene and 1 part of 
pyridine is added during 20 minutes. The 
solution is then heated and 27 parts of a mix- 

10 ture of ethanol and chlorobenzene are distilled 
off during 30 minutes. The mixture is boiled 
under a reflux condenser for 2 hours and a 
further 20 piarts of chlorobenzene are then dis- 
tilled off during 30 minutes. The reaction mix- 

15 ture is cooled and the anilide which crystallises 
out is filtered off, washed with 130 parts of 
boiling ethanol, and recrystallised from 175 
partis of n-butanol. The product is obtained in 
the form of white needle-shaped crystals which 

20 melt at 159 — 161° C. On analysis the product 
is found to contain 73.1,% of carbon, 9.2% of 
hydrogen and 7.1% of nitrogen. (Calculated 
for C 37 H 57 C 4 N 3 Carbon =73 .2%; Hydro- 
gen -9.4%; Nitrogen = 6.9%). The ethyl p- 



dimethylaminobenzoylacetate used in the above 25 
Example may be prepared by reacting p-di- 
methylaminobenzoyl chloride with ethyl aceto- 
acetate and sodium ethoxide by die general 
mediod described by Claisen (Annalen 1896, 
Volume 291, pages 65)' and hydrolysing the 30 
p - dimethylaminobenzoylacetoacetic ester so 
formed with an aqueous: tsolution of ammonia 
and ammonium chloride at 35 — 40 ° C. 
Example 2. 

In place of the 6,4 parts of ethyl p-di- 35 
methylaminobenzoylacietate used in the above 
Example there tare used 8.8 parts of ethyl p-N- 
benzyl-N-etliyl-aminobenzoylacetaite. The p- 
N-benzyl - N-ethyl-amikiobetnzoylacet - (2-N- 
methyl-N-octadecylamino - 5-carboxy) anilide 
forms white needle-shaped crystals which melt 
at 125—127° C. On analysis the product is 
found to contain 75.3% of carbon, 9.0% of 
hydrogen and 6.01% of nitrogen (Calculated 
for C 44 H 63 0 4 N 3 Carbon = 75.9%; Hydro- 
gen = 9.Q%; Nitrogen =6.0%). 

ALFRED O. BALL, 
Agent for the Applicants. 
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